It has been understood that strychnine is an inhibitor of glycine receptors in the spinal cord. In the vascular system, Haeusler and Thorens (1) reported that strychnine caused hyperpolarization on the pulmonary artery. Recently, Louttit et al. (2) showed that strychnine increased the amplitude and duration of the spontaneous electrical and mechanical activities of the isolated rat portal vein but that it suppressed the phasic activity of the isolated aorta induced by noradrenaline. They suggested the similarity between the excitatory effects of strychnine and those of 4-aminopyridine.
It has been reported that 4-aminopyridine induces an excitation of the cardiac nerve fibers of the dog (3) and an enhancement of the responses to cholinergic nerve stimulation in the isolated chicken heart (4). Therefore, if the effects of strychnine are similar to those of 4-aminopyridine, strych nine would potentiate the negative cardiac responses to vagal nerve stimulation in the heart.
There is little information concerning the effects of strychnine in the heart. In the present study, we investigated whether strychnine increases the pacemaker activity and atria) muscle contractility and whether strychnine influences the negative chrono tropic and inotropic responses to parasym pathetic nerve stimulation, using an isolated, blood-perfused dog atrial preparation. The isolated right atrial preparation was obtained from a mongrel dog which was anesthetized with sodium pentobarbital, 30 mg/kg, i.v., after sodium heparin (200 USP units/kg, i.v.) was given. The isolated atrial preparation was perfused through the sinus node artery with heparinized arterial blood conducted from another anesthetized dog.
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The details of the preparation are described in a previous paper (5 (6) . Electrical stimulation evoked only negative cardiac effects which were mediated through the release of acetylcholine from parasympa thetic nerve terminals, because the negative responses were blocked by atropine or tetrodotoxin.
Data were shown as percent changes in a maximum response, and they were analyzed by a paired t-test.
When strychnine at a dose of 3 to 300 jig was injected into the sins node artery, the negative chronotropic and inotropic effects were induced dose-dependently in 7 experi ments (Fig. 1) . The negative cardiac effects of strychnine were not inhibited by treatment with atropine at a dose of 10 gig, whereas the negative chronotropic and inotropic effects of acetylcholine at a dose of 0.3 /cg were completely blocked by atropine in 4 experi ments. Haeusler and Thorens (1) presented the hyperpolarizing effect of strychnine, which was dose-dependent, on the rabbit pulmonary artery. Louttit et al. (2) showed that strych nine enhanced the amplitude and duration of the spontaneous electrical and mechanical activities in the isolated rat portal vein, but that it inhibited the activity induced by noradrenaline in the isolated aorta. They considered that the enhancement might be due to a reduction in potassium conductance and/or an increase in calcium conductance of the smooth muscle cell membrane. In the present study, we observed only the negative chronotropic and inotropic effects of strych nine in the isolated, blood-perfused dog atrium. The negative cardiac effects of strychnine were not affected by treatment with atropine. Therefore, these results suggest that strychnine induces direct negative choronotropic and inotropic effects in the isolated heart. 4-Aminopyridine increased the release of neurotransmitter to nerve stimulation due to a reduction in potassium permeability and/or an increase in calcium concentration of the nerve terminals in several tissues (4, 7, 8) . If strychnine induces a reduction in potassium conductance and/or an increase in calcium conductance of the autonomic nerve fibers of the dog, strychnine would potentiate the release of neurotransmitter to nerve stimu lation. On the contrary, in the present study, strychnine inhibited the negative cardiac responses to parasympathetic nerve stimu lation in isolated perfused atria. Since strych nine did not inhibit the negative cardiac responses to exogenous acetylcholine in our experiments, it is likely that the suppression of the negative cardiac responses to para sympathetic nerve stimulation by treatment with strychnine is due to an inhibition of the release of acetylcholine from the parasympa thetic nerve terminals.
Shapiro et al. (9) showed that strychnine decreased not only the potassium con ductance but also the sodium conductance in nerves. A small dose of tetrodotoxin, a fast sodium channel blocker, readily inhibited the release of neurotransmitters by nerve exci tation from nerve terminals in the isolated, blood-perfused dog atrium (6) . Thus, it is considered that strychnine has a direct cardiac depressant action and a suppressive action of parasympathetic nerve excitation due to blocking of sodium inward current, similar to the effects of procaine and quinidine (10) .
